


John B. Jervis, Jr., who designed the 1829 configuration of the D&H Gravity Railroad 


The D&H Gravity Railroad: Five Configurations (Part 1) 
By S. Robert Powell, Ph.D. 


The Delaware and Hudson Canal Company built five different configurations of its 
Gravity Railroad in the nineteenth century. 

Configuration No. 1, 1829: This configuration of the D&H Gravity Railroad between 
Carbondale and Honesdale was designed by John B. Jervis, Jr., who was named D&H Chief 
Engineer on March 14, 1827, following the resignation of Benjamin Wright, the principal 
engineer in the building of the Erie Canal. (Wright, in May 1823, was engaged by the Maurice 
and William Wurts/the D&H to take measures to have a proper survey or running level carried 
over the country from ‘tide-water of the Hudson River, at the mouth of the Wallkill, up the 
valley of the Rondout and thence over to the Delaware River, and thence up the same to the 
confluence of the Lackawaxen, and thence up the Lackawaxen, to a point as near to the Coal 
Mine as possible,’ in order to ascertain the practicability and expense of constructing a canal 
over this route. Wright deputized Colonel J. L. Sullivan and John B. Mills, two experienced civil 
engineers, to make the survey. During the summer and fall of 1823 the surveys were made, under 
the immediate supervision of the coal-mine proprietors, Maurice and William Wurts, and a map 
of the region, showing the proposed route of the D&H canal, was published in 1824. This map, 
on which were also shown the coal fields of northeastern Pennsylvania, was a very useful 
document to the Wurts brothers in awakening interest in and financial support by Philadelphia 


and New York capitalists in the anthracite coal mining and marketing objectives of the Wurts 
brothers.) 

On April 4, 1827, John Jervis was directed by the D&H to survey and locate a railroad 
route from the proposed terminus of the D&H Canal (near Dyberry Forks) to the anthracite 
mines at Carbondale. He did so that summer. His plan for the Gravity Railroad was submitted to 
the Delaware and Hudson Canal Company on October 22, 1827 and submitted to its Board of 
Directors two days later. Construction of the road began in 1827. As many as 31 contractors and 
crews worked on the railroad (9 crews under the direction of John B. Mills, and 11 under James 
Archbald) and it was completed in June of 1829. The construction cost was $3 million. The 
D&H Gravity Railroad that was designed by John B. Jervis opened on October 9, 1829 and 
remained as constructed until circa 1844, when Configuration No. 2 became fully operable. 

The Railroad Designed by John B. Jervis: This 1829 railroad was, fundamentally, a 
system of inclined planes, with stationary steam engines at the heads of the planes, and levels 
between the planes. The inclined planes in this 1829 configuration were constructed with a single 
track, but with a turnout, and a short section of double track, 100 to 150 feet long, in the middle 
of each plane, to permit the cars moving in one direction to pass those moving in the opposite 
direction. These turnouts were provided with self-acting switches, or latches, so that whenever a 
car passed out of a turnout in either direction, the switch was left in the right position to turn the 
next cars moving in the opposite direction into the side of the turnout thus vacated. 

In this configuration, Plane No. 1 was parallel to and on the northwestern side of the 
turnpike road from Carbondale to Honesdale. In the 1895 Gravity Railroad map volume, this 
plane is identified as “Alley”. That Alley is now called Sage Court. The entire length of the 
railroad from the mines at Carbondale to the canal basin in Honesdale was 16 7/8 miles. At the 
time the road was built, it was calculated to afford ample facilities for transporting 100,000 tons 
of coal per year. 

The Path and Nature of the Roadbed: “As at least nine-tenths of the entire distance [of 
the 1829 Gravity Railroad] was through unbroken forests, where timber could be very cheaply 
obtained, all heavy embankments for grade were dispensed with, and as far as practicable, 
without too short curves, heavy excavations were avoided. When the grade was more than four 
feet above the natural surface, trestle work of timber was used, and in some parts where the 
grade was still nearer the surface, wooden posts were placed upright in holes dug in the earth 
three or four feet in depth, and broken stones filled in around the posts—the tops of the posts 
being sawn off at the proper height to receive the cross ties upon which the rails were to rest. In 
other cases where the grade was near the surface, the cross ties, which were usually ten feet 
distant from each other, were supported by stone piers under each end.” (John Torrey, Esq., 
1882) 

The Hemlock Stringers/Rails and the Strap Rails: “The rails [of hemlock, 6” x 12” x 
20’or 30’] were made fast to the ties by wooden keys, or wedges, and in such position that the 
space between the rails should be just the width of the gauge adopted, which was about four feet 
three inches. Upon the top, and at the inner edge of these rails, flat bars of iron, two and a quarter 
inches wide and half an inch thick, were laid and made fast by large screws through holes for 
that purpose in the iron bars. After a little experience the hemlock rail was found to be too soft 
for a firm bed for the iron bars, and strips of beech two inches thick and three to four inches wide 
were spiked to the top of the hemlock rail, and the iron bars fastened upon these beech strips. 
After a very little time the use of screws to fasten the iron bars was discontinued, and iron spikes 
used instead.” (John Torrey, Esq., 1882) 


Strap Rails Purchased in England: Horatio Allen, during his trip to England in 1827, 
ordered, for the D&H, 390 tons of rolled wrought iron strap rails, 2 % inches wide, 1⁄2 inch thick 
and 15 1⁄2 feet long, from William Hanbury Sparrow and John Sly Sparrow, of Temple Street, 
Wolverhampton, Staffordshire. Those iron rails were punched with slotted holes countersunk for 
the heads of the screws with which they were fastened to the wooden rails and the upper corners 
of the bars were rounded in rolling to a quarter circle having a radius of three-sixteenths of an 
inch. One end of each rail was finished with a tongue five-eighths of an inch wide and three- 
fourths of an inch long which fitted into an equivalent recess in the adjoining end of the next bar. 
Strap rails were used on most of the D&H system until 1858, when they were replaced by iron T- 
rails. 

The Planes and Levels in 1829: When the road opened in 1829, there were five inclined 
planes between the foot of the Moosic Mountain at Carbondale (1,057 feet above sea level) and 
the summit of the mountain at Farview. By means of those planes, and the levels between them, 
1,878,435 tons of anthracite coal were raised over 858 feet in less than three miles (between the 
foot of Plane No. 1 and the head of Plane No. 5) in the period 1829-1844. 

At the head of each of those planes was a stationary steam engine (30 horsepower engine 
at No. 1; 35 hp. engines at Nos. 2, 3, and 5; 25 hp. engine at No. 4) that pulled the cars (by an 
iron chain in 1829, by a hemp rope, 1830-1856, and by a wire rope, 1857-1899) up the plane, in 
cuts of 5 cars, at 20-25 miles per hour. 

From the head of each of the five planes on the Carbondale side of the mountain to the 
foot of the next plane, the cars were pulled across level stretches of track by horses. 

Each of those five planes was operated by an engineer. To be named such was considered 
very honorable and lucrative, as the stationary engineer positions were the best positions in the 
Company’s gift below Superintendents. William Ball was engaged from one of the shops in New 
York on the first starting of the works, when quite young, to take charge of the five engines on 
the line. Those in his employ (who were also brought to the coal fields by the D&H from shops 
in New York) were, at No. 1, Whitman Brown; at No. 2, James Johnson; at No. 3, John Davis; at 
No. 4, Peter Campbell; at No. 5, Orlando Foster. 

Across the top of the mountain, between the head of Plane No. 5 (the head of Plane No. 5 
was 1,915 feet above tidewater, and was the highest point reached in the 1829 configuration of 
the line) and the head of Plane No. 6 (at Farview) was the Summit Level, which was 9,250 feet 
long, on a descending grade of 8 feet to the mile. The cars were drawn across the summit level 
by horses, one horse not drawing more than two loaded cars at a time. It was on the Summit 
Level that the D&H planned, originally, to use the Stourbridge Lion. 

The cars were then lowered down the mountain from Farview to Waymart by means of 
Planes No. 6 and No. 7. These two planes descending towards Honesdale, as well as Plane No. 8, 
at Prompton, were worked by gravitation, without the use of steam, the descending loaded cars 
drawing up the ascending empty cars attached to the other end of the chain. The velocity of the 
descending cars was controlled by the use of friction brakes upon the shaft of a large, upright fan 
wheel. 

At the foot of the mountain at Waymart, the cars were moved onto the Six-mile level, 
between Waymart and Prompton, on which the down grade was 44 feet per mile, which made it 
possible for the loaded cars to move down the level by gravity. In each cut of loaded cars that 
moved down this level, there was one or more horse cars to transport horses down to Prompton 
to draw empty cars back--one horse being able to return four empty cars to Waymart. 


At Prompton, the cars were lowered down Plane No. 8, and were then moved onto the 
Four-mile level from Pompton to the canal basin at Honesdale. The grade on this level was 26 2 
feet per mile, and a horse was used to pull each cut of five loaded coal cars down this level to the 
canal basin. At Honesdale, which is 985 feet above tidewater, the coal cars were unloaded into 
canal boats for the 108-mile trip to the Hudson River. 

Returning the Empty Cars to Carbondale: Horses were used to move the empty coal 
cars from Honesdale to Prompton on the Four-mile level, one horse pulling five empties back to 
Prompton. The empties were then pulled up Plane No. 8 at Prompton and placed on the Six-mile 
level for the trip back to Waymart, one horse being thus able to return four empty coal cars and 
an empty horse car to Waymart. 

Both the Four-mile level and the Six-mile level had a branch or side track for a short 
distance, near the center, so that cars moving in one direction could pass those going in the 
opposite direction. At those branches the boarding-houses for the car runners on those levels 
were located. 

It was for use on the Six-mile level and the Four-mile level that Horatio Allen purchased 
two additional steam locomotives (in addition to the Stourbridge Lion) during his trip to 
England. With the “failure” of the Stourbridge Lion, the D&H decided not to use steam 
locomotives, not only on the Summit Level but also on the Six-mile level and the Four-mile level 
in this 1829 configuration. 

With the empty cars back at Waymart, pulled there by horses up the Six-mile level, the 
empty cars were then raised up the eastern side of the Moosic Mountain through Planes No. 7 
and No. 6, and then back across the Summit Level and lowered down to Carbondale through 
Planes 5, 4, 3, 2, and 1. 

Such, then, described here briefly, was the 1829 configuration of the D&H Gravity 
Railroad, which was the first of the five configurations of the line (1829, 1845, 1859, 1868, and 
1899) that were constructed by the D&H in the course of the nineteenth century. Substantial 
volumes on each of those configurations, with numerous maps, photographs, and supporting 
material are presented in the present author’s 24-volume series on the D&H. 


oh CK ck ck Ok Ok Ok ok 


